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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the radiation sensitive 
resin composition superior in various performances, such as 
electric nonconductance, flatness, heat resistance, 
transparence, and resistance to chemicals, and capable of easily 
forming a patternwise thin film low in dielectric constant by 
incorporating a 1,2-quinonediazido compound and a cross-linking 
agent capable of reacting with a specified resin and forming 
bridges between each resin molecule. 

SOLUTION: This radiation sensitive resin composition contains 
(A) an alkali- soluble cyclic polyolefin resin, (B) the 
1,2quinonediazido compound, and (C) the cross-linking agent 
having a functional group capable of forming bridges between 
each molecule of the resin (A). The resin (A) can be embodied 
by the hydrolyzate of the ring-opening polymer or copolymer or 
the like made from a monomer represented by the formula in 
which each of R1 and R3 is, independently, an H atom or a 
hydrocarbon group or a polar group except a hydrocarbon group; 
and each of (m) and (p) is an integer of 0-3. 
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^>^<t^>^^^/Wb^?6^^^n5o 1 , 2 -^r 

Sc^^X^fcli— 1 , y^r^ K^/^/i^v 

K-eni * -r /Ht £ tit^t-SW Aft: 
Win t KP^r is\\L&*fo<DX&t&<D 2 0-1 0 0 1 , 

2 -3r y y^r^ k*/p* v^x^^^/Wfc^frfcfi:^ 

[0030] 2-^yy^TyK^i 
^WJ^Ltli, 2,3,4-hytKP^y/7 
x/y- 1 , 2 —J- 7 h^y y^Tv^ K— 4 -*/w*;y 
tx^f/K 2,3,4-hUt KP^y/71; V 

-1,2 —r-7 wt*J K- 5-^/^y»i^ 
tvK 2, 4 t 6-hU t Kp^y^y/7xyy-i, 
2 -7-7 h^f-y y^r^ K— 4 -x/i^^^hxtvk 
2,4,6-hD t Kn^y^y/7xyy- 1, 2-7* 
7 yv//y K— 5 --x/u*>K3i^7 t /u/ ( cif^, 
h y t Ku^^y/7x;yi 1 , 2 y WJT-J 

[0031] 2,2* ,4,4' -fh7t KD^^y 

y^^y ^- 1 , 2 -7~:7 h^y y^r^ K— 4 

7fr>-^:xx-r/K 2,2' ,4,4* -f h7t Kp^'> 
^Oy'^^y 1 , 2 -7~:7 h^y >*J7*J K- 5 - 
^/M^H^^-tvk 2,3,4,3' -f h7t Kp^t 

y^y/7xyy-i, 2-7~:7 h*y yy/y K- 4 

-X/U/t^lt^XTvK 2, 3, 4, 3' — T- h7t Kp 
^y^y/7x/y- 1 , 2 —T~7 h^y yyr^ K— 
5 -*/U/fc^»:n;*-7vK 2,3,4,4' -fh7t K 

p^y^y/7xyy- 1 , 2 -7-:7 is*?7*J K 

2,3,4,4' -fh7t 

KD^-i//<y/7xyy- 1 , 2 —J- 7 h^y yy/v 5 

K-5-*/M^&:t;*7vK 2,3,4,2' -^h^ 

tFo^y-4' -y ^/^>y^^.y >- 1 , 2 -7- 

7 h^ry l/i/Ti? K— 4 -^/U^V^^Xx/K 2, 3, 
4,2' -f h7t KP^ry-4' -^f;^y^7x 

yy-i, 2-7-7 h*-y y^r^ K— 5 

mX^/K 2,3,4,4' -f h7t KP^y~3' - 

y h^y^y/7x/y- 1, 2-7-7 h^yy^Ty' 
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K-4 -;*/P*:x»:c;*7vK 2,3,4.4' -r h7 

t Kp^y-3' -y h^y/7xy 1, 2- 
t7 h^yy^r-y k- 5 -^/u*>-K^^^/Kcif 
(D. f h7t Kp^y^y^7xyy<!: 1, 2—*- 7 h 

[0032] 2,3,4.2' ,6' —^SZ t Kp^ 

y/7xy >- i, 2 -7- 7 h^f-y yy'r-y K-4 

/UjfcVlft^XTvK 2,3,4,2' , 6 ' -^V* t Kp 

^y^y/7xyy- i , 2 -7-7 h*-y y^r-y K— 

70 5 -^/UTt^l^x^/K 3,4,5,2' ,4' 

t Kp^y-<y/7xy 1 , 2 -7-7 h^y y^7 
^K-4-^;^yix^f/K 3,4,5,2' ,4' - 
^>-^ t Kp^y^y/7xy 1 , 2 -7-7 h^f-y 

IsisTiS K- 5 -X/U^^^rcx^/U^^co, fc 

Kp^'>-<yy7xy yiri.2 -7-7 h^y isi?Ti? 

[0033] 2,4,6,3' ,4' ,5' -^^MJ-fc: Kp 

^>"<y/7*y >- i,2-t7h*y i/i/Ti? K— 

4 -X/U7^ 2,4,6,3' ,4' ,5' - 

20 ^^mm: Kp^y^y/7xyy- 1, 2-7-7 h^y 

yi/7-y K- 5 -X^ygxxf/K 3,4,5,3' , 

4' 5' -^tk Kp^y/7xyy-i, 2- 

t7 h y^7v^ K - 4 - ^^yix^f^K 3, 
4,5,3' ,4' ,5' - — ^ri^fc KP^y^y/7x7 

i/- 1 , 2-7-7 h^f-y y^7y K- 5 
*7vnfc£T0\ ^ft Kp^yy7xyyM, 
2 -7-7 h^f-y yv?7v? Fx/\s7f,i/mt<D^x ; T/Hk 

$0 ; 

[0 0 3 4] hf* (2,4-^tKP^>7x^) y 
30 * 1 , 2 ~7"7 h^ry ls*J7*J K-4-^*yB 
xxf/K t'x (2,4-y't Kp^y7xx/p) y^ 
V- 1 , 2 ~7~7 h^ry ls*J7*J K- 5 -^/^yRx 
XT/UtzlftD* t^y't KP^y7xx;M^y^l, 

2 -7-7 h^f-y y^r^ K^/^^v^^o^ix-r/Wb 

4& ; t'^ (p - t: Kp ^ri/^^xz/u) y ^>— 1,2- 

t7 h^yyv ? 7^K-4-^/^yixzf/K fx 

(p - h: KP^ry7xx/i,) y 1 , 2 -7"^ h^r 

y isi/Tis K— 5 -X/Ut}^ Vg^^Tvu&^O. b'X t: 
KP^y7xx;U^ ^ 1 , 2 -7*^ h^y ls*S7*J 
40 Y^^Kl/Wih^^^MYM ; h y (p-tKn^y 
7xx/U) ^^y-i, 2-t7h^yyv J 7v ; K-4 
-x^^ylxxr/K hl» (p-t KP^y7xx 
/to y^>--i. 2—^-7 h^ry 

*yix/r/^^, hi) t: Kp^y7xx/M^> 
H,2 -7"^ h^ry y^v/ K^/u^^^t^^^v 1 

[0 0 3 5] 1,1,1-hy (p-t KP^r'>7xx 

/u) m^>-- 1, 2-7"^ h^yy^7^K-4-^/w 

*>g£:xX-7VK 1,1,1 — (p-tKn^y7x 
50 xt./U) l , 2 -7-^ h^y ls*J7*J K— 5 
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u 

>t 1 . 2 --^7 h^y *S*JY*J V**;ls*>mt 
T/Hk%0;t'x (2, 3, 4 - h !i t Kn^f 
y * V- 1 , 2 --7"7 h=^y yv?7y K~ 4 -X/lsfc V 
®c^*^/K (2,3,4-hy t KP^'>7xn 

/u) > * X- 1 , 2 — 7"7 h^ry ls*JT*J K- 5 

^ ><h 1 , 2 --J-7 f^y y^7v? KX/U* >^ <7):x 

[0 0 3 6] 2,2-t'X (2,3,4-hyt Kp*> 

2,2-fc*;* (2,3.4-h 

^7 ^ K- 5 -*/i'7fr>&=^x : T/i'te¥<D, t'xhy 
t KP^->7x-/i,7 p D/N 0 y ( !: 1 , 2—7-7 h^yy^ 
73/ K^/^yKi:^x^f;Wt* ; 1, 1, 3 - h y x 

(2, 5-^f/U-4-t Kp^^7x^/U) -3- 
7x^/p/'y- 1 , 2 —TV Y^rJ Z/i/Ti? K— 4 
-*/V* V^rnXTvK 1, 1, (2,5 

1 , 2 —7-7 h^y ZsisTi? K- 5 
X^f/U^^lZ), |> y X (^^f/l/t KP^r^7xn 

/u) 7x^yp/<yti, 2-t7 h^-yy^r^K 

[0037] 4,4* - [1- [4- [1- [ 4 - 1 K 
P^r->7xn/U] -l-^f/uxf;u] 7x^;U] 

yfy] t^7xy-/u-i, 2-t7h^/yv?7v? 

K- 4 4,4' - [1- [4 — 
[1- [4-t KP^y7x-/U] - 1 - y ^/Uoi^ 
/U] xf yf>] t^7x/-;U- 1,2- 

t7 h^y y^7^ K- 5 -x/M^^nx^/u^if 
co. t K p ^y 7 x^/uy f /i/xf /i/7 x-/i/xf y r 
yt'x7x7-;u^ i , 2 — 7-7 h^y y^7v^ K*/v 
tf^&^tf^^^/Wfc*! ; tr* (2, S-^y^yu-4 

-t Ko^r>'7xx;U) -2-tKP^ry7x^/M^ 
1 , 2 -^~7 h^-y -si/T*S K- 4 -^/U^^m 
*fvK f'X (2, 5— v^^vU— 4 — fc: KP^y7x 
-2-fc KD^^7xx/M^y-i ) 2-^:7 
h^y K- 5 -X/U^^^x-^/U^^co. t* 

X (i/y^/Ut KP^y7xx;U) t K^^rv^^— 

^^>M,2 — j-7 h^y y^7i/ K^/^y»^w 

xXr/L^tt ; 3,3,3' ,3' h 7 * fvl — 1, 

1 ' -X fc Q u^ Z/=rl/ — 5, 6, 7, 5' ,6' ,7' - — 
/V- 1, 2— h^;^7^K-4-X^ 
^Vg^x^/K 3,3,3' , 3 ' —"r N7^f^- 1 , 
1 ' -X t'a-f 5, 6,7,5* ,6' ,7' - — 

SrlrV— /u- l , 2 — h^f-y yi?7^ K— 5 -x/u 

*MrV— /u£ 1 , 2 —J* 7 h^f-y >*JT*J K*/M^» 
£ (Dx^f/Wb^l ; 2 , 2 , 4 - h y y ^vu- 7,2', 




(7) WWl 0-307388 

4' - hyt Kp^y77/<y-i, 2-t7h=¥yy 

> ? 7^K-4-X/U*yixxf/K 2,2,4-hyy 

^/u- 7,2' ,4' - hy t Kp^y77^y-i, 2 
-•7-7 h*-y *s*jt*J K-5-^*yKx^7^^ 
h y y ^-/u hy t Kp^->77^>t 1 , 2 —r? 

[0 0 3 8] rft^GO? 2,3,4-hy t Kp^-> 
T7 my V- 1 , 2 — h^y K— 4 - 

70 ^/u^^Kjix^/K 2,3,4-hyt Kp^W 
^^y y- 1 . 2 --7^:7 h^y y^r^ K— 5 -x/u* 
y|xXr/K 2,3,4,4' -7h7t Kp^^ 
/7xy 1 , 2 —7-7 h^ey >*JT*J K— 4 -x/u 

/ty|x^f/K 2,3,4,4' -rh7t Ko^r^ 

>y^^y>-i, 2 — j-7 h=^y y^7^ k- 5 - x 

/i^y-g^mx^/K 3,4.5,2' , 4 ' tFn 
^'>-<^y^^y 1 , 2 — 7-7 h^y y>?7^ K— 
4-xMyix77/K i f i,3-hyx (2,5- 
>?^f/u-4-t Kn^y7x-/u) — 3 —^nu^/uy* 
20 1, 2—7-7 h=2ryy^7^K-4-^/^y 

ix^j/k i,i,3-hyx(2, 5-^y^/u-4 

-t KP^y7x^) -3-7x^/uyn/>y- 1, 

2 —7-7 h^y y-yr^y k- 5 -x/i^v^^lx^k 

4,4' - [1- [4- [1- [4-t Fn^/7x^ 

/u] - 1 -y ^/u^i^/u] 7x^/u] ^^y^V] 
7xy-/u- 1 , 2 — -7-7 h^ry yi/7-y K— 4 -X/U 

*>®^X^/K 4,4' - [1- [4- [1- [4- 
t Ko^'>7x-/U] 7xX/P] 

^^y^v] t'x7xy-^-i,2-t7h^yyv? 

30 2,2,4-hyyf 
/U- 7,2' , 4 ' - hy t KP^>7?/<y- 1,2- 
•t-^ 7 h^y >i?Tis K— 4-X/^yixX7/K 2 , 
2, 4 - h y y ^/U- 7, 2 ' , 4 ' - hy t Kp^>7 

1,2- -7-7 h^y yyr^ K— 5-x/u^ 
^^eoLx-r/u, i , l, i - h y (p-t Kp=¥y7xn 

/U) m^^- i ( 2—7-7 h^ryy^v^ K-4-X/U 
*yix^r/K 1, 1, l-hy (p-tKp^>7* 

-/u) is- i , 2—7*7 h^y yy/^y k- 5 -x 

^o i,2-^yy^7^Kft*»tt, -Si ^4 2 a 

[0039] ±i2(o«t5*i. 2-^-yyyry kx/u 
*>K^*7vMKi4, iMi,2-^yyyryh^ 

^^»©i*»Si:#Lt, 1,2-^/^7^ 
Kx/P^^(7;yNp//v>ft:^^31^1 0-12 o^e/u% 
fflt^C i:*sfi* Ll\ rtt^> 1 , 2 — ^f-y lsi?Ti? K 
50 [B] (4. m^f* [A] lOOliSMltS 1 



-7- 




13 

* L< H5 - 1 0 OfifigR. J: U< tel 0-5 0 

[0 0 4 0] &ttMIR&mfcttMtii+<D i . 2 -^y > 

^T^Kft-frft<0**s % fi£-<* [A] 10 0H»y 

1\ K«#ttTLX /0 
[C] WBB [A] irKJtL-CWIIB [A] IH^Kfll«r«A 

#» [A] *SfcLX»J!B [A] HK:MRtr«AL)5 
flB3E*r*rrS*«#Ji: LTfl. TiEst (2) x*=b§ 
tt5^7^>S (£AT\ M^vgfj fct^o ) > T 
(3) -esm^y =x-/u^ y^jRjoctt/^rt 
k*j>4< tt 2iii(D3i^^i/s^^-r5^> ? ^/um^ti 

[0 0 4 1] 

[ft 2] 20 
R-0-CH 2 '^^rY' ^CHj-O-R 

...(2> 

R-O-CH2 ^CHj-O-R 

[0 0 4 2] [sttK 6fi^)Rll 1^— *fcfiRft?K 

X&><5] X-^£*L5N. N. N' , N' ,N",N"- (r* 

/Ht* 7 ^ >o 30 
[0 0 4 3] 
lit 3] 



R R 




[0 0 4 4] Kt, 4i@C0Rf* N [^-^fcfiMft 9. 
5£ (2) ^*fcrafC*>5] X^£*x5N. N* , 40 
N",N"'- (Th77/^^rv'yf/U) ^y^r— /u^ 

ioJ:OT07/u=i^^7/u^;Wb^ 7 ; "r Y7 

+ £t**<dt fate M*m*fz>^t tlx % 

[0 0 4 5] Cltb«bCDy 7; V^JlTJ^y n-yu^y 50 
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m [a] looitaratt, l-iooiti » 
r/u^y^te^s<^ { 9-r^5fci6, mm&vimmm 

[0 0 4 6] #^-|*}t;i'>ft< £ t>2ec03i^^r->S^W 

it'3-hlOOK [W] 1 0 0 2 . IB11 00 3, PJ10 
04. |pjl 0 07, H1 0 0 9, |p] 1 0 1 0. [*]8 2 .8 
(j3in a n£ ; ttft->*/Ua:3EK^^ (ft) «|) /£^^7 
xy-/UA^X7K^->« ; xt'n- h 8 0 7 G3jp D a 

/UFMx^^M ; x t'=i - h 1 5 2 , (5j 1 5 4 (jffi 

; »^>^/U3i^^r'> («0 ») , E P PN2 0 
1. [p)2 0 2 (jgjp"n£ ; B*itm (#) K) tHi£(07^ 
y-;uy,f7y^fx^>ffi;EOCN102, 1^ 
103S, |p|104S, 1 0 2 0. 1 0 2 5. 1 0 2 7 
(na« ; 0**1:31 (HO M) . mfcTa- h 1 8 0 S 7 
5 (jgp^ ; ffifbS^yl^tf*^ (HO fit) ftifO^U- 
y-yu/^ y vIMB ; xk 8 n- h 1 0 3 2 

H6 0. PXY-4000 ([gp p p£, ; * 

> (HO fit) ft^tfy 7*y-/Ht3i#^s/«jiB, c 

Y-175. fpj 1 7 7. 1^1 7 9. Ty;V?4 hCY~ 
182. (p)192. 184 (fS«°n£ ; Tst-tfJ = 3 r- 

(HO SS) * ERL-4234. 4299. 4221. 
4 2 0 6 (fgjp p n£ ; U. C. C?±fi» . ->a-^y50 
9 (^p d p^ ; Bg^pmX (HO fit) . xfc7ny20 0, 
1^4 0 0 tiSA£ ; V* (HO m . ^fc'n- 

h 8 7 1 . 1^872 (jgp a p£ ; ffi^b v-^yU^^^ri/ 

(tt) M) . ED-5661. [^5 6 6 2 (^p°p^ ; ir 

*is#tm ;^7^hiooMF (&m±mmit^x.m 

(«) fit) N xt't-/HMP (Me) H) ft 

[0 0 4 7] r.tL^^^^^fi^^^^ft^ib'&^l 

T/^y ^I*ttHMft2Ky ti^7^y»§ [a] 1 

0 0Sfi£WC*j-LT. fftL<ttl^5 0liS(Di 
[0 0 4 8] ^Mi t L X t J: l 
*»Mir«5iBttltlfctt«J!Bj|ftfiK«tt. *«*S6>fcRj 

I*. «ttf2H-try K— (3, 2-b) - l t 
•V-is^- 3 (4H) 10H-t°y K— (3, 

2-b) -i,4--iy/f7^yi, £7^-/^1. 
t^>-h>f^. /</n^^-;ueg, ^yi/^^Tjc^j 

a. 1-tKP^y/hyr/-/^ Tn^-^> 



50 



-8- 




15 

Sflia, i,2-^y^r^Kfc^» [b] 10 oss 

IT, ii« 1 0 0 liMT, KKIilOl 

[oo49] £ ^ ^*«w^S5»Atj»tt«re»«»<±. 

^hyx-> 3 y ttMrr&fci) <a|»it. 

i/yr/w^r/ux- tvMS ; tf? y ^^tv^^I^;^ 

xi/Hn— fvU# ^COtK y ^^xfuy7 y — /Urn — ^ 
/MS; ^y«^xfi/yv?7j;i/- K #l)***>^ 

F 3 0 1 . 1^303, (H352 GBrffcHftlig («0 
SO > tJlVr ?9 F 1 7 1 , IHF172, |5]F1 73 
(*0*>f ^^k^XSt (HO ») . 7P7-KFC- 

430, pfc-431 (ft£* y -^a («) m . 

7tk^/-KAG7 10, f-7pyS-3 8 2 x S 
C-10K [r)SC - 1 0 2, (pISC-103, ^SC 
-104. P1SC-105, [rISC-106 (l^T- 
(1*) fit) ^i^7^iMi^J ; t/^y v'o^r 

ty / fy-7-KP34i mmt^nm two so . * 

y^a-No. 5 7, R95 (**tt»J»ffc*XSg 

(HO H) te¥<D v*) r^y/u**s-&»5R*ffiS 

[0 0 5 0] ±E#ffiStt#Jtt, ttttlt«kttWJIBJBA« 
^l«»iooli«i:»lt, 2li^T, 

[0 0 5 1] ±f5^/^nr>AS^A*Wi: Lm 09 
^L^4-Tir h 7xx/V"^f/^;^xi>^ ^^rih 
7/Ptn7yf^-h, 4 -TiT h^rv^aijx /Vis* 

(^^^/l^^-^rv^^/^^/U^-^i/) 7xx 
^t7/^D7yf^-h, v^^^/U-4- (*< 
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hfr^OT/l^/l^/UTfr — ^-Aj^ ; 'O'vvU- 4 — fc K 
p ^ri/>^ai^/uy ^/U^/P^^ ^ A ^^rlf-^/l^P T 
is*?**— K ^O-v^/W-4-t KP^r'>7xx/U^f 
yU^/U7txxir>A ^^ri^-^yU^-n t^X :7jl — K 4— T 

7/^p7yf^-K ^yv?/u- 4-^ h^->y=n 

JO =i./U* ^/V^/VTfr^&J* ^s^rf 7;U^P7yf ; e^- 
K ^si/tV— 2 —* ^vu— 4 - fc KP=Sr'>7xx/M 

Vv^/U— 3 — ^ p p — 4 - t KD^^x^/Mf/^ 

i"<yi/;V— 4 — t: K p i/7 xx;U^ f /U^/Ut^x !> 

[0 0 5 2] v/^y^-4-t Kn ;3 r'>7x^/^/l' 

tj^^^a ^t7/^n7yf^-h, 

20 -4-t KP^T'>7xxy^/U^xi>A ^^r^-y/U^- 
P^X7x- K 4 — T1? h^^x^/^y^/M 

/UTjs^r^ix ^f7;utD7yf^-K 
;U— 4 — * h*c>y xx^^/Uzhx^A -^-y-^/i^ 
a7yf^-h, ^y^-3-^n-4-tF 
P ^v^^—yUX/U/^ — r)A -s^f7/Uto7/Hr^ 

— K v ? -<^v?/U-3-^^/U-4- t Kp^'>-5- 
t e r t-yf/U7x^;ht-l)A ^^-t^/i^ 
□ 7>f hx vvU-— 4 — > h ^rv^VvvU- — 
4 — t Kp ^rv^^^i— /^^/^^ — ^ ^ ^a^^/l^p 

p pKy>/;l/- 4 — t KP ;J rv / 7x-/l/y ^/U^/Uzftx: 
r^A ^^f*y-^/U7|-p T>^^e-^>— p-^ho^y 
vvU- 4 — t Kn^i/:7ai^/U^^/l^/Uzh- ^ A ^ 

^t7;utP7yf^- K p — ^ p p^yv/;u- 4 

— t KP^'y7xx/l/^f/U^/^^^A ^^rih^/U 
3ru7fry*y^— K p - ^ h p Ky ^i/- 3 - y f /i/- 
4-t Kp^'y7x^;Mf/^/t^^ ^3f-^:7 
;utP7yf^- K 3, 5 — p P^yvvi"— 4 
-t KP^i/^ccXi/l^>^/U^/^^x:>>A ^3c^-y/v 

40 tP7yf^- o — 9 p P^Vvvi"— 3 — 9 p p 
-4 — t KP^^7x^;Mf/UX/U/t-t^A ^^ri^ 
7;Ptn7yf^- h*^<^St!l'<Vv J /^^*=^ 
A^;TIEit (4) ~ (10) X^$tt5^/^^!>A 

[0 0 5 3] 
[ft 4] 
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sor < 4) 



3 L-<g>- 



(5) 



CH 3 CO — UJ) — S. • CF 3 SQ 3 



\:h 3 



Co) 



- (7) 



f /^X /^-^Q> (6) 
CHjCO— S\ -CF 3 S0 3 - 

CH 3 CO— ^O) S + . CF 3 S0 3 

H °— ®~ S \ .CF 3 S0 3 - C8) 

\:h3 



yCKj (O) (9) 

HO^(Q)^ S \ - CF 3 S0 3 - 

X^H3 

^Hj-^O) CH 3 

HO-^gK-S*^ W .CF 3 S0 3 - (10) 



[0054] ±m^>y^Ty=-VJ*m.<vMc{£fflt^T 

A f h77/UtP#V-hs 3- (p-^h^r^^O- 
A ^t7;^P7yf^-h, 3 — -^vvU— 5 

[0 0 5 5] ~tlh<D b ^> 4 -Tir h^'>7x= ^v 5 
^ ^vU*/Wzfc~£ A ^^f7/UtP7/Hr^-F, 

^ty/Uto/yf^- 4 — T-tr h^rv/7x=. 
/U'O'^/l^ A ^^rf7/l/tP7yf 

K i/^^vvu- 4 - fc Ko^>'7x-;U^;U/t 
— £A V^^-^— K 4-Tirh^r 



P>(DTtTl5p D p^ UTfi. i^^-f FSI-L85, IrIS I 
-L110. [pIS I-L145, |S]SI-L150 V ffl 

si-Lieo (=*rffc^i* <«) at) ftwsawf 6 
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